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DETAILED ACTION 

Claim Rejections • 35 USC § 103 

1 . The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. Claims 1-6, 8, 9, 11-17 and 19-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 5,933,436 to Tanzawa ef al (hereafter "Tanzawa"). 

Tanzawa discloses a memory chip with built-in error correction code encoding 
and decoding, thereby providing a "semiconductor memory having transparent error 
correction." Tanzawa's ECC decoder leaves correct data unchanged and corrects 
correctable data, in the conventional manner for ECC decoding. Tanzawa states that 
when no error correction is performed on read data that has a detected error, a signal 
NOTCOR is activated (column 11, lines 7-12), which is understood to mean that read 
data that is in error but cannot be corrected is output as is, uncorrected, as no 
arrangements for otherwise changing the data in error is disclosed. 

Tanzawa does not specifically mention writing an externally-supplied "test data 
pattern" to the memory chip. 

Official Notice is taken that the reliability-improving usefulness of writing an 
externally-supplied "test data pattern" to a memory chip was well known at the time the 
invention was made, and furthermore, any data written to a memory can be inherently 
considered a "test data pattern." It would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to apply an externally- 
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supplied "test data pattern" to Tanzawa's memory chip. Such an application would have 
been obvious because the reliability-improving usefulness of writing an externally- 
supplied "test data pattern" to a memory chip was already well known, and any data 
written to a memory can be inherently considered a "test data pattern." 

Regarding claims 3-6, 8, 11, 12 and 14, Official Notice is taken that Hamming 
codes, comparison of read and recalculated check bit bits in order to generate a 
syndrome, and also generating single-bit error and multiple-bit error status signals from 
a syndrome were all conventional in semiconductor memory ECC systems at the time 
the invention was made. It would have been obvious to implement Tanzawa's code, 
syndrome generation and syndrome decoding in accordance with claims 3-6 8, 1 1 , 12 
and 14,. Such an implementation would have been obvious because the limitations of 
claims 3-6 8, 1 1, 12 and 14 were already conventional in semiconductor memory ECC 
systems. 

Regarding claims 2, 13, 15-17 and 23, Official Notice is given that marching "0" 
and marching "1" patterns were well known test patterns for testing semiconductor 
memories at the time the invention was made. It would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to write to and read 
marching "0" and marching "1" test data from the semiconductor memory in the 
semiconductor memory system disclosed by Tanzawa. Such an application would have 
been obvious because marching "0" and marching "1" patterns were well known test 
patterns for testing semiconductor memories. 
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3. Claims 1-6, 8, 9, 11-17 and 19-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 5,177,743 to Shinoda etal (hereafter "Shinoda"). 

Shinoda discloses a memory chip with built-in error correction code encoding and 
decoding, thereby providing a "semiconductor memory having transparent error 
correction." Shinoda's ECC decoder leaves correct data unchanged and corrects 
correctable data, in the conventional manner for ECC decoding. 

Shinoda does not suggest changing uncorrectable data. 

Official Notice is taken that outputting uncorrected data when the data is 
uncorrectable is the simplest and easiest way for an ECC decoder to operate. 
Furthermore it is noted that, absent any special means to modify uncorrectable data, it 
must be assumed that uncorrectable data remains uncorrected. It would have been 
obvious to a person having ordinary skill in the art at the time the invention was made to 
realize Shinoda's semiconductor memory such that uncorrectable data is output 
unchanged. Such a realization would have been obvious because Shinoda does not 
suggest changing uncorrectable data. 

Shinoda does not specifically mention writing an externally-supplied "test data 
pattern" to the memory chip. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to apply an externally-supplied "test data pattern" to Shinoda's 
memory chip. Such an application would have been obvious because the reliability- 
improving usefulness of writing an externally-supplied "test data pattern" to a memory 
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chip was already well known, and any data written to a memory can be inherently 
considered a "test data pattern." 

Regarding claims 3-6, 8, 11, 12 and 14, Official Notice is taken that Hamming 
codes, comparison of read and recalculated check bit bits in order to generate a 
syndrome, and also generating single-bit error and multiple-bit error status signals from 
a syndrome were all conventional in semiconductor memory ECC systems at the time 
the invention was made. It would have been obvious to implement Shinoda's code, 
syndrome generation and syndrome decoding in accordance with claims 3-6 8, 1 1 , 12 
and 14,. Such an implementation would have been obvious because the limitations of 
claims 3-6 8, 11, 12 and 14 were already conventional in semiconductor memory ECC 
systems. 

Regarding claims 2, 13, 15-17 and 23, Official Notice is given that marching "0" 
and marching "1" patterns were well known test patterns for testing semiconductor 
memories at the time the invention was made. It would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to write to and read 
marching "0" and marching "1" test data from the semiconductor memory in the 
semiconductor memory system disclosed by Shinoda. Such an application would have 
been obvious because marching "0" and marching "1" patterns were well known test 
patterns for testing semiconductor memories. 

4. Claims 1-6, 8, 9, 11 -17 and 1 9-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shinoda in view of U.S. Patent No. 4,939,694 to Eaton etal 
(hereafter "Eaton"). 
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Official Notice is taken that outputting uncorrected data when the data is 
uncorrectable is conventional in semiconductor storage systems using ECC, as 
evidenced by Eaton (column 8, lines 55-58). It would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to realize Shinoda's 
semiconductor memory such that uncorrectable data is output unchanged. Such a 
realization would have been obvious because Eaton evidences that leaving 
uncorrectable data unchanged is conventional in semiconductor storage ECC. 
5. Claims 1 -6, 8, 9, 1 1 -1 7 and 1 9-23 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over U.S. Patent No. 4,706,248 to Masaki (hereafter "Masaki"). 

Masaki discloses a memory chip with built-in error correction code encoding and 
decoding, thereby providing a "semiconductor memory having transparent error 
correction." Masaki's ECC decoder leaves correct data unchanged and corrects 
correctable data, in the conventional manner for ECC decoding. 

Masaki does not suggest changing uncorrectable data. 

Official Notice is taken that outputting uncorrected data when the data is 
uncorrectable is the simplest and easiest way for an ECC decoder to operate. 
Furthermore it is noted that, absent any special means to modify uncorrectable data, it 
must be assumed that uncorrectable data remains uncorrected. It would have been 
obvious to a person having ordinary skill in the art at the time the invention was made to 
realize Masaki's semiconductor memory such that uncorrectable data is output 
unchanged. Such a realization would have been obvious because Masaki does not 
suggest changing uncorrectable data. 
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Masaki does not specifically mention writing an externally-supplied "test data 
pattern" to the memory chip. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to apply an externally-supplied "test data pattern" to Masaki's 
memory chip. Such an application would have been obvious because the reliability- 
improving usefulness of writing an externally-supplied "test data pattern" to a memory 
chip was already well known, and any data written to a memory can be inherently 
considered a "test data pattern." 

Regarding claims 3-6, 8, 11, 12 and 14, Official Notice is taken that Hamming 
codes, comparison of read and recalculated check bit bits in order to generate a 
syndrome, and also generating single-bit error and multiple-bit error status signals from 
a syndrome were all conventional in semiconductor memory ECC systems at the time 
the invention was made. It would have been obvious to implement Masaki's code, 
syndrome generation and syndrome decoding in accordance with claims 3-6 8, 1 1 , 12 
and 14,. Such an implementation would have been obvious because the limitations of 
claims 3-6 8, 1 1 , 12 and 14 were already conventional in semiconductor memory ECC 
systems. 

Regarding claims 2, 13, 15-17 and 23, Official Notice is given that marching "0" 
and marching "1" patterns were well known test patterns for testing semiconductor 
memories at the time the invention was made. It would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to write to and read 
marching "0" and marching "1" test data from the semiconductor memory in the 
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semiconductor memory system disclosed by Masaki. Such an application would have 
been obvious because marching "0" and marching "1" patterns were well known test 
patterns for testing semiconductor memories. 

6. Claims 1-6, 8, 9, 11-17 and 19-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Masaki in view of Eaton. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to realize Masaki's semiconductor memory such that 
uncorrectable data is output unchanged. Such a realization would have been obvious 
because Eaton evidences that leaving uncorrectable data unchanged is conventional in 
semiconductor storage ECC. 

7. Claims 1-6, 8, 9, 11-17 and 19-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 4,726,021 to Horiguchi et al (hereafter "Horiguchi"). 

Horiguchi discloses a memory chip with built-in error correction code encoding 
and decoding, thereby providing a "semiconductor memory having transparent error 
correction." Horiguchi's ECC decoder leaves correct data unchanged and corrects 
correctable data, in the conventional manner for ECC decoding. 

Horiguchi does not suggest changing uncorrectable data. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to realize Horiguchi's semiconductor memory such that 
uncorrectable data is output unchanged. Such a realization would have been obvious 
because Horiguchi does not suggest changing uncorrectable data. 
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Horiguchi does not specifically mention writing an externally-supplied "test data 
pattern" to the memory chip. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to apply an externally-supplied "test data pattern" to Horiguchi's 
memory chip. Such an application would have been obvious because the reliability- 
improving usefulness of writing an externally-supplied "test data pattern" to a memory 
chip was already well known, and any data written to a memory can be inherently 
considered a "test data pattern." 

Regarding claims 3-6, 8, 11, 12 and 14, Official Notice is taken that Hamming 
codes, comparison of read and recalculated check bit bits in order to generate a 
syndrome, and also generating single-bit error and multiple-bit error status signals from 
a syndrome were all conventional in semiconductor memory ECC systems at the time 
the invention was made. It would have been obvious to implement Horiguchi's code, 
syndrome generation and syndrome decoding in accordance with claims 3-6 8, 1 1, 12 
and 14,. Such an implementation would have been obvious because the limitations of 
claims 3-6 8, 1 1, 12 and 14 were already conventional in semiconductor memory ECC 
systems. 

Regarding claims 2, 13, 15-17 and 23, Official Notice is given that marching "0" 
and marching "1" patterns were well known test patterns for testing semiconductor 
memories at the time the invention was made. It would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to write to and read 
marching "0" and marching "1" test data from the semiconductor memory in the 
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semiconductor memory system disclosed by Horiguchi. Such an application would 
have been obvious because marching "0" and marching "1" patterns were well known 
test patterns for testing semiconductor memories. 

8. Claims 1 -6, 8, 9, 1 1 -1 7 and 1 9-23 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Horiguchi in view of Eaton. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to realize Horiguchi's semiconductor memory such that 
uncorrectable data is output unchanged. Such a realization would have been obvious 
because Eaton evidences that leaving uncorrectable data unchanged is conventional in 
semiconductor storage ECC. 

9. Claims 1-6, 8, 9, 11-17 and 19-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 5,151,906 to Sawada (hereafter "Sawada"). 

Sawada discloses a memory chip with built-in error correction code encoding and 
decoding, thereby providing a "semiconductor memory having transparent error 
correction." Sawada's ECC decoder leaves correct data unchanged and corrects 
correctable data, in the conventional manner for ECC decoding. 

Sawada does not suggest changing uncorrectable data. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to realize Sawada's semiconductor memory such that 
uncorrectable data is output unchanged. Such a realization would have been obvious 
because Sawada does not suggest changing uncorrectable data. 
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Sawada does not specifically mention writing an externally-supplied "test data 
pattern" to the memory chip. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to apply an externally-supplied "test data pattern" to Sawada's 
memory chip. Such an application would have been obvious because the reliability- 
improving usefulness of writing an externally-supplied "test data pattern" to a memory 
chip was already well known, and any data written to a memory can be inherently 
considered a "test data pattern." 

Regarding claims 3-6, 8, 1 1 , 12 and 14, Official Notice is taken that Hamming 
codes, comparison of read and recalculated check bit bits in order to generate a 
syndrome, and also generating single-bit error and multiple-bit error status signals from 
a syndrome were all conventional in semiconductor memory ECC systems at the time 
the invention was made. It would have been obvious to implement Sawada's code, 
syndrome generation and syndrome decoding in accordance with claims 3-6 8, 11, 12 
and 14,. Such an implementation would have been obvious because the limitations of 
claims 3-6 8, 1 1 , 12 and 14 were already conventional in semiconductor memory ECC 
systems. 

Regarding claims 2, 13, 15-17 and 23, Official Notice is given that marching "0" 
and marching "1" patterns were well known test patterns for testing semiconductor 
memories at the time the invention was made. It would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to write to and read 
marching "0" and marching "1" test data from the semiconductor memory in the 
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semiconductor memory system disclosed by Sawada. Such an application would have 
been obvious because marching "0" and marching "1" patterns were well known test 
patterns for testing semiconductor memories. 

10. Claims 1-6, 8, 9, 11-17 and 19-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sawada in view of Eaton. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to realize Sawada's semiconductor memory such that 
uncorrectable data is output unchanged. Such a realization would have been obvious 
because Eaton evidences that leaving uncorrectable data unchanged is conventional in 
semiconductor storage ECC. 

11. Claims 1-6, 8, 9, 11 -17 and 1 9-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 5,535,226 to Drake et al (hereafter "Drake"). 

Drake discloses a memory chip with built-in error correction code encoding and 
decoding, thereby providing a "semiconductor memory having transparent error 
correction." Drake's ECC decoder leaves correct data unchanged and corrects 
correctable data, in the conventional manner for ECC decoding. 

Drake does not suggest changing uncorrectable data. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to realize Drake's semiconductor memory such that 
uncorrectable data is output unchanged. Such a realization would have been obvious 
because Drake does not suggest changing uncorrectable data. 
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Drake does not specifically mention writing an externally-supplied "test data 
pattern" to the memory chip. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to apply an externally-supplied "test data pattern" to Drake's 
memory chip. Such an application would have been obvious because the reliability- 
improving usefulness of writing an externally-supplied "test data pattern" to a memory 
chip was already well known, and any data written to a memory can be inherently 
considered a "test data pattern." 

Regarding claims 3-6, 8, 11, 12 and 14, Official Notice is taken that Hamming 
codes, comparison of read and recalculated check bit bits in order to generate a 
syndrome, and also generating single-bit error and multiple-bit error status signals from 
a syndrome were all conventional in semiconductor memory ECC systems at the time 
the invention was made. It would have been obvious to implement Drake's code, 
syndrome generation and syndrome decoding in accordance with claims 3-6 8, 1 1 , 12 
and 14,. Such an implementation would have been obvious because the limitations of 
claims 3-6 8, 1 1 , 12 and 14 were already conventional in semiconductor memory ECC 
systems. 

Regarding claims 2, 13, 15-17 and 23, Official Notice is given that marching "0" 
and marching "1" patterns were well known test patterns for testing semiconductor 
memories at the time the invention was made. It would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to write to and read 
marching "0" and marching "1" test data from the semiconductor memory in the 
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semiconductor memory system disclosed by Drake. Such an application would have 
been obvious because marching "0" and marching "1" patterns were well known test 
patterns for testing semiconductor memories. 

12. Claims 1-6, 8, 9, 11-17 and 19-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Drake in view of Eaton. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to realize Drake's semiconductor memory such that 
uncorrectable data is output unchanged. Such a realization would have been obvious 
because Eaton evidences that leaving uncorrectable data unchanged is conventional in 
semiconductor storage ECC. 

1 3. Claims 1 -6, 8, 9, 1 1 -1 7 and 1 9-23 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over U.S. Patent No. 6,549,460 to Nozoe etal (hereafter "Nozoe"). 

Nozoe discloses a memory chip with built-in error correction code encoding and 
decoding, thereby providing a "semiconductor memory having transparent error 
correction." Nozoe's ECC decoder leaves correct data unchanged and corrects 
correctable data, in the conventional manner for ECC decoding. 

Nozoe does not suggest changing uncorrectable data. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to realize Nozoe's semiconductor memory such that 
uncorrectable data is output unchanged. Such a realization would have been obvious 
because Nozoe does not suggest changing uncorrectable data. 
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Nozoe does not specifically mention writing an externally-supplied "test data 
pattern" to the memory chip. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to apply an externally-supplied "test data pattern" to Nozoe's 
memory chip. Such an application would have been obvious because the reliability- 
improving usefulness of writing an externally-supplied "test data pattern" to a memory 
chip was already well known, and any data written to a memory can be inherently 
considered a "test data pattern." 

Regarding claims 3-6, 8, 1 1 , 12 and 14, Official Notice is taken that Hamming 
codes, comparison of read and recalculated check bit bits in order to generate a 
syndrome, and also generating single-bit error and multiple-bit error status signals from 
a syndrome were all conventional in semiconductor memory ECC systems at the time 
the invention was made. It would have been obvious to implement Nozoe's code, 
syndrome generation and syndrome decoding in accordance with claims 3-6 8, 1 1, 12 
and 14,. Such an implementation would have been obvious because the limitations of 
claims 3-6 8, 11, 12 and 14 were already conventional in semiconductor memory ECC 
systems. 

Regarding claims 2, 13, 15-17 and 23, Official Notice is given that marching "0" 
and marching "1" patterns were well known test patterns for testing semiconductor 
memories at the time the invention was made. It would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to write to and read 
marching "0" and marching "1" test data from the semiconductor memory in the 
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semiconductor memory system disclosed by Nozoe. Such an application would have 
been obvious because marching "0" and marching "1" patterns were well known test 
patterns for testing semiconductor memories. 

14. Claims 1-6, 8, 9, 11-17 and 19-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nozoe in view of Eaton. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to realize Nozoe's semiconductor memory such that 
uncorrectable data is output unchanged. Such a realization would have been obvious 
because Eaton evidences that leaving uncorrectable data unchanged is conventional in 
semiconductor storage ECC. 

15. Claims 1-17 and 19-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,052,816 to Yoshinogawa (hereafter 
"Yoshinogawa"). 

Yoshinogawa discloses a memory chip with built-in error correction code 
encoding and decoding, thereby providing a "semiconductor memory having transparent 
error correction." Yoshinogawa's ECC decoder leaves correct data unchanged and 
corrects correctable data, in the conventional manner for ECC decoding. Uncorrectable 
data is purposefully changed by a 'different data generating circuit' (5). 

Yoshinogawa does not specifically mention writing an externally-supplied "test 
data pattern" to the memory chip. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to apply an externally-supplied "test data pattern" to 
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Yoshinogawa's memory chip. Such an application would have been obvious because 
the reliability-improving usefulness of writing an externally-supplied "test data pattern" to 
a memory chip was already well known, and any data written to a memory can be 
inherently considered a "test data pattern." 

Regarding claims 3-6, 8, 11, 12 and 14, Official Notice is taken that Hamming 
codes, comparison of read and recalculated check bit bits in order to generate a 
syndrome, and also generating single-bit error and multiple-bit error status signals from 
a syndrome were all conventional in semiconductor memory ECC systems at the time 
the invention was made. It would have been obvious to implement Yoshinogawa's 
code, syndrome generation and syndrome decoding in accordance with claims 3-6 8, 
11,12 and 14,. Such an implementation would have been obvious because the 
limitations of claims 3-6 8, 1 1, 12 and 14 were already conventional in semiconductor 
memory ECC systems. 

Regarding claims 2, 13, 15-17 and 23, Official Notice is given that marching "0" 
and marching "1" patterns were well known test patterns for testing semiconductor 
memories at the time the invention was made. It would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to write to and read 
marching "0" and marching "1" test data from the semiconductor memory in the 
semiconductor memory system disclosed by Yoshinogawa. Such an application would 
have been obvious because marching "0" and marching "1" patterns were well known 
test patterns for testing semiconductor memories. 
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Response to Arguments 

1 6. Applicant's arguments with respect to claims 1 -1 7 and 1 9-23 have been 
considered but are moot in view of the new grounds of rejection. 

Conclusion 

17. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

1 8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen M. Baker whose telephone number is (571 ) 
272-3814. The examiner can normally be reached on Monday-Friday (1 1 :00 AM - 7:30 
PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert DeCady can be reached on (571 ) 272-381 9. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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